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Improved Method of Particle Filter in Turbofan Engine Fault Diagnosis
LU Jun—jie, HUANG Jin—quan,LU Feng
(College of Energy and Power Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: An improved particle filter algorithm combining pseudo covariance and adaptive likelihood distribution was proposed for
standard particle filter algorithms with multiple steps and high noise level of diagnostic results. By replacing the particle set covariance with
pseudo covariance, the algorithm ensured that the sampled particles could reflect the mutation more realistically and reduce the number of
diagnostic steps. By adaptive adjustment of the likelihood distribution,the overlapping area with the prior distribution was increased,the
sampling rate and the effective particle number were increased,and the noise level of the diagnosis result was reduced. The simulation
results of engine health parameter estimation show that compared with the standard particle filter algorithm,the improved particle filter
algorithm can improve the diagnostic speed by about 27% and the diagnostic accuracy by about 38% ,which effectively reduces the number
of diagnosis steps of sudden faults and significantly reduces the noise level of the diagnostic results.
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